Intrinsic differences of insulin receptor kinase activity in red and white muscle.
The sensitivity and responsiveness of glucose uptake and glycogen synthesis to insulin are 3-4-fold greater in red than in white skeletal muscle (James, D. E., Jenkins, A. B., and Kraegen, E. W. (1985) Am. J. Physiol. 248, E567-E574). In the present study, the insulin receptor tyrosine kinase activity has been examined in red and white muscle of rats. Partially purified insulin receptors were obtained from muscle following solubilization in detergent, ultracentrifugation, and lectin affinity chromatography. Total insulin receptor number per gram of tissue was slightly higher in red (30%) than in white muscle. In contrast, basal and insulin-stimulated autophosphorylation, normalized for receptor number, were 2.3-fold higher in red muscle. A similar difference was observed in the ability of partially purified receptors to phosphorylate the exogenous substrate polyglutamate/tyrosine. The integrity of the insulin receptor preparation in the two fiber types was identical as determined by affinity cross-linking of [125I-TyrB26]insulin to the receptor. Mixing partially purified receptors from red and white muscle resulted in an additive response for exogenous substrate phosphorylation, suggesting that the difference in tyrosine kinase activity was not due to the presence of an inhibitor or activator. The results suggest that there are differences in the insulin receptors of red and white muscles that lead to discordance in their basal and insulin-stimulated intrinsic tyrosine kinase activity. The correlation between these differences and insulin action in red and white muscle supports the concept that the insulin receptor tyrosine kinase activity is involved in the initiation of insulin action.